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delivery devices 
5 The technical field of the invention 



The present Invention relates to drive mechanisms soluble for use in drug 

en r rr in partiouiar ^ *~» -*» . 

enabLmg me ad mi n, S <rafJon of mm products ft»m a muftidose cartridge In 
partcular, the present invention relates to such drug delivery devices where a 
user may set the dose. 



Description of related art 



Such drug delivery devices have application where regular injection by persons 
without formal medical training occurs, i.e., patients. This is increasing common 
amongst those having diabetes where self-treatment enables such persons to 
conduct effective management of their diabetes. 
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These circumstances set a number of requirements for drug delivery devices of 
th,s land. The device must be robust in construction, yet easy to use in terms of 
the manipulation of the parts, understanding by a user of its operation and the 
delivery of the required dose of medicament. Dose setting must be easy and 
unambiguous. In the case of those with diabetes, many users will be physically 
mfirm and may also have impaired vision requiring the drive mechanism to have 
low d.spensing force and an easy to read dose setting display. Where the device 
« to be disposable rather than reusable, the device should be cheap to 
manufacture and easy to dispose of (preferably being suitable for recycling) To 
meet these requirements the number of parts required to assemble the device 
and the number of material types the device is made from need to be kept to a 
minimum. 
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WO 91 ,4467 A1 discloses a dosing dev.ce. comprising a drive 

mem er havmg equ>«pa«d mrsaded ssgmen(s w „ h ^ 

thereby. The device further comprises a dose setting sleeve JcT 
surrounds me second ^ ^ ^ ^ ^ ^ * 

threaded.,, en 9ag ed with the device shall. The threads of the three said 
components are of the same tead. The design of this device requires a body 

large doses. However. s,mp,e and safe correction of a set overdose remains 
unresolved wtthou, either dispensing ,he se. amount of fluid or dfcmanfllng me 

15 

Surprisingly » w as fo(Jn d .hat ,he drive mechanism seconding to insfan, invention 
proves e viable technical alternative tor the design o, a compact drive 
mecbamsm which requires reiaflve* low ten* ,„ actuate the mechanfem, further 

20 dTme 6 ^ 01 ^ *" dia " ing Furth — • - 

dnve mecnan,sm according to instant invention provides the advantaoe of 

mturtwe and easy to use correction of a set dose. 
Description of the invention 

25 According to a first aspect of the present invention, a drive mechanism for use in 

a drug delivery device is provided, comprising 
a housing; 

a dose dial sleeve having a helical thread of a first lead; and 
a two-part piston rod; characterised in that 
30 the said piston rod comprising an outer part having an externa, helical thread of a 
second lead and an inner part having an external helical thread of a third iead 
whereby the Are, iead of the thread of the dose dial sleeve is equal to toe sum'of 
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or the thread of the inner part of the piston rod. 

The term "drug delivery devioe" according to inefen, invention shall mean a 

Z ££ dl™ 6 !: disposab,e or r ~ devi » **- - -N— 

Z ITk ' Pr0dU * Preferably mUWple *»-. * 9 

rneulm growth hormones, iow molecular wefch, heparins, and .heir analogues 

and/or denvatives eta Said devioe may be of any shape, e.g. oompao, or pen- 
*p» Dose delivery may be provided trough a meohanica, (opsonally manuai, or 

10 e eefrioa. dnve mechanism or stored energy drive meohanism, such as a spring 
eto. Dose selection may be provided through a manual meohanism or electronic 
mechanism. Additionally, said device may contain components designed to 
monitor physiological properties such as blood glucose levels, etc.. Furthermore 
the said device may comprise a needle or may be needle-free. In particular, the ' 

15 term drug delivery device" shall mean a disposable multi-dose pen-type device 
having mechanical and manual dose delivery and dose selection mechanisms 
which Is designed for regular use by persons wfthout formal medical training such 
as patients. Preferably, the drug delivery device is of the iniector-type. 

20 The term "housing- according to instant invention shall preferably mean any 
extenor housing ("main housing", "body, -shelf) or interior housing ("insert" 
"inner body"). The housing may be designed to enable the safe, correct, and 
comfortable handling of the drug delivery device or any of Its mechanism 
Usually, it is designed to house, fix, protect, guide, and/or engage with any of the 
25 inner components of the drug delivery devioe (e.g., the drive mechanism 

cartridge, plunger, piston rod) by limiting the exposure to contaminants, such as 
liquid, dust, dirt etc. In general, the housing may be unitary or a muftipart 
component of tubular or non-tubular shape. Usually, the exterior housing seivee 
to house a cartridge from which a number of doses of a medicinal product may by 
30 dispensed. 7 y 

In further embodiments of instant Invention, the exterior housing, the dose dial 
sleeve and/or the drive sleeve are provided with one or more maximum d0S e 
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stops adapted to be abutted by a copending radial stop provkted on 
respective commanding engaging component. 

The tern, "engaged- according to instan, invention shal. particular* mean the 
5 ntertocfang of ^ or more „, ^ ^ * 

devoa, e g. a sp,ine , r thfead preferab|y ^ ^ ^ 

threads of components (-threadedly engaged"). 

.o lT m «T al thread " acconc,in9 10 instan * inver,tion shai1 — - 

full or part thread, e.g., a cylindrical spiral rib/g TOO ve, located on the internal 
and/or external surface of a component of the drug delivery device, having an 
essentially triangular or square or rounded section designed to allow continuous 
free rotational and/or axial movement between components. Optionally said 
thread may be further designed to prevent rotational or a^, movem6nl „ 
15 components in one direction. 



30 



The term "dose dial sleeve" according to instant invention shall mean an 
essentially tubular component of essentially circular cross-section having either 
a) both an internal and external thread, or 
20 b) an internal thread, or 
c) an external thread. 
Preferably, the dose dial sleeve according to instant invention comprises a helical 
thread having a lead, which is similar to, preferably the same as the sum of the 
leads of the helical threads of the inner and the outer part of the two-part piston 
rod. in another preferred embodiment of instant invention, the dose dial sleeve is 
threadedly engaged with the housing, and, in a particular embodiment, the dose 
d,a> sleeve comprises a first section of a first diameter and a second section of a 
second diameter, whereby the outer surface of the first section of the dose dial 
sleeve is threadedly engaged with the housing. 

In yet another preferred embodiment the dose dial sleeve is designed to indicate 
a selected dose of a dispensable product. This may be achieved by use of 
markings, symbols, numerals, etc., e.g. printed on the external surface of the 
dose dial sleeve or an odometer, or the like. 
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.0 The ten, "pitch- accordi „ g „ inslam lnvention ^ 

Optbnall,, the drive mechanism of instant invention further comprises a drive 
15 sieeve, whereby the term -drive sieeve" according to instant invention aha,, mean 
any essentia,, tubuter component of essenbai* circular cross-section and 1Z 

rsr ro r^ diai ^- fee - m -~---ed 

in a particular embodiment of instant invention, the drive sleeve comprises a 
hetaa, hread ateng an interna, surtaoe extending from a bra. end of the drive 
sieeve towards an ,ntemai ,and, the land being further provided with a radially 
inwardly directed flange. y 

The term -reteaaibiy connected' according to instant invenbon aha,, preferably 
mean mm two components of instant mechanism or device ara reversibly joined 
<o each other, which aliows coupling and deooupiing, e.g. by means of a Jul 

The term -piston rod" according to instant Invention shall mean any b^art 
oomponen. adapted to operate throughAvithin me housing, designed to Lalate 
axia, movement through^ me drug denary device, preferably from 2 I 

»ve te ,hep,s.o„. forme purpose of dischan,,ng/dispens,ng an i„ je cteb te 
product The -bvc^ar, piston rod' of inatan, invenbon shal, lurther mean a 
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tatal throad on the rnner part In other prefer embodiments of instant 
■nvenbon, the sum of the ,ead s of me said threads offhe inner and outer par. of 
*• two-par, piston rod' is equal to me lead of the throad of the dose dial sleeve 
The meaning of the term -is equal to- according to instant invention shall 
encompass similar, essentially the same, or the same values of the leads of the 
sa,d threads, whereby it is essentially provided that the (unction of the threaded 
engagement of the above mentioned threaded components is maintained 
Optionally, the leads of the said threads of the inner and outer part of the said 
Piston rod are of opposite dispositions. One of the said threads may be designed 
to engage wito the drive sleeve. In still another prefened embodiment of instant 
.nvention the inner and the outer part of the said piston rod are adapted for 
tongrtudinal displacement but are restricted for rotation with roapect to each 
another 



25 



In another preferred embodiment of the invention, the outer part of the said piston 
rod ,s adapted for longitudinal displacement only with respect to the housing e g 
by a ratchet means. In one particular embodiment of instant invention, the said' " 
ratchet means is in the form of barbs or tangs extending from the housing. 

The tern, "first end" according to instant invention shall mean the proximal end 
The proximal end of the device or a component of the device shall mean the end 
which is closest to the dispensing end of the device. 

The term "second end" according to instant invention shall mean the distal end 
The distal end of the device or a component of the device shall mean the end ' 
30 which is furthest away from the dispensing end of the device. 

Optionally, the drive mechanism of instant invention further comprises a clutch 
means, whereby the term "dutch means" according to instant invention shall 
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^ dose di ai s ,r e rr nn t rod wsh ^ ,o «» <— 

h^.. ^ . yaycu. rreierahly, the clutch means is loeateH 

10 *»«*, the term duteh means „ any dufch 

locking to0 components in rotation , by use „ 
engage a set of face teeth (saw teeth rioo w*. 
suitable Motional feces. aWtee *' d « ™«-> or any other 

in one particular embodiment of insten, Invention, me olutoh means comprises a 
.5 Plural* of radially extending longitudinal* direoted teem provided respelt on 
me doee d,a, sfeeve and a disc connected to me inner pa rt of me piston ,T 

in^l anomer embodiment o, instan, Invendon, the drive mechanism oomprisea a 

20 T TT e 9 " dl8posed be,ween *• ciu,oh meare aM *• *- « 

a^L ^ ' ' 0Utef ^ °' - P,S,0n «* er whej. 

Optionally me clicker meana comprising an inserted oomponen. having an upper 
Pari and a, ovrer pari depending therefrom, the upper pari of the inserted 
"^^^edonanlntemalaurfecewithap^ofo^^ 

^ 0 ^di„a,,yex,end,n g ^m,me,owerpariofmeinseriedoo m r 0 tf 
~mpns,ng a flex.bie toothed member be,n 9 disposed in alignment w«h a p oral 
of circumferential* disposed longitudinal* directed feed, provided on an int 

^d 6 *" dia ' ^ fc ™ « - *P- Peri Z 
inserted component having a plurality of circumferential* disposed longitudinal^ 
30 ex.end.ng teeth being disposed ,„ aBgnment m . flexibte ^ J^"* 

Z T f** 5UC " - "— ^ >— « - I, 

" Zs . ^ °™- ^ °' «" **" to e 

over con.spond.ng longftudinal* directed teeth to produce a aeries of clicks 



1. MAR. 2004 1 7:23 ISEN8RUCK MANNH .49 621 4227131 



NR. 216 S. 11/23 



P960286 

S 



5 



10 



15 



A second aspect of instant invention provide, an assembly for use in . dmQ 
A third aspect of the present invention provides a dn,nn a .K . . 

datel a5PeCt * ' he Pre8en ' inVen "°" provaes 8 of • *m 

delpvery device compneing « ha step of providing . dnVe ^ » 

assembly according to instant invention. 

A fflh aspect of instant invention is the use o, a drag delivery device according to 
instant mvenbon for dispensing a medicinal product p referab |y ^nsing a 
Pharmaceutical formulation (e.g. s „ lution , suspension efc , „ 
compound selected from the group consisting of Insulin, grawth hormone, tow 
molecular weight heparin, their analogues, and their derivatives 



20 



Brief Description of the Drawings: 

Without any limitation, the instant invention win be explained in greater detail 
below in connection with a preferred embodiment and wrth reference to the 
drawings in which: 

Figure 1 shows a sectional view of an embodiment of the dnug delivery device 
according to the present invention in a first, cartridge fall, position- 
figure 2 shows a sectional view of the drug deliver device of Figure 1 in a 
second, maximum first dose dialed, position; 

Figure 3 shows a sectional view of the drug deliver device of Figure 1 in a thira 
maximum first dose dispensed, position; 

Figure 4 shows a sectional view of the drug delivery device of Figure 1 in a 
30 fourth, final dose dialed, position; 

Figure 5 shows a sectional view of the drag delivery device of Figur* 1 in a fifth, 
final dose dispensed, position. 
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Referring first to Raure 1 thor^ .„ 

.ha present invent Th9 ^ L "* ^ **» h ae °°"< a ™* "» 
oartridge 4 corned ^ ~ 3 2 "* «** * -led a 

J <*ose of medicine, product ™ 6 ho , """" ** 6 * Pe " in9 1,18 

The cartridge 4 may be secured in position in the first end of the housino 2 h„ 
by any su,tab,e means, fo a flrs, side „<he web ,o retain the caruid^ n pltn 

12. The cartndge 4 further comprises a displaoeable piston 10 AdvL n0 T 

P.ston1 0 «owardstt Kfl rs,endo,«heoa rt rid 9 e4oauJ sth emed« 
be exiled from the cartridge 4 through the needie unfl. A cep may ba ^ 
to cover the needle unit when the device Is not in use. 

The web 6 dMding the housing 2 extends radially inwards from the oyiindrica, 
housmg lo define an opening 8. A piston md 14 extends throuoh ». 

Part : 1^ The ,nner part 16 and the outer part 18 ofthe piston rod are keyed or 
.ate* tod by a one-way ratohelto one another for longitudinal dispiacemt, 
h rebetween such M rotation between toe inner and outer parts ofthe pin 

part 16 ,s keyed to the outer part 18 by a, leas, one radiaiiy extending flexible 

mTL 7" ' nner SUrtaCe ° ,,he ° Uter part 18 of P^n rod 14 , n L 
.•• strafed embodiment <wo diametrically opposed flexfcfe ba*s 17 are ul 
only one of which may be seen in each view, toe otoer being hidden 
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r - " ^ 22 ' ^ S8C0nd outer « °'«* Piston rod 14 is provided 
along . second end with a heiioa, rib (thread, 24 on en outer surface there* 

A ratchet 20 is provided in the tbrm o, a number of barbs or tangs extending trom 

o 1?; and •* housin9 2 - 7116 20 ais ° ~ - S»J 

part 18 of me p,ston rod 14 from retracting oounterwise baok into the main 
housing 4, that is away from the cartridge piston 10. 

Trie dose setting means and the means for expelling the selected dose of 
medicinal product will now be described in more detail. 

A drive sleeve 30 is located at a second end of the piston nod 14. The drive 
sleeve 30 Is cylindrical. A helical groove (thread) 32 extends along an internal 
surface of the drive sleeve 30 from a first and of the drive sleeve 30 towards an 
internal land 34. The land 34 is further provided with a second thread 36 for 
engagement with the threaded portion 22 on the inner part 16 of the piston red 



20 



The helical groove 32 and the helical rib 24 engage to permit relaave rotation 
between the outer part 18 of the piston rod 14 and the drive sleeve 30 The 
second thread 36 runs in the Ihreaded portion 22 of the inner part 16 of the piston 

z. « r^'^^^^^nvesleeveJOandmeinnerpart 
25 16 of the piston rod 14. 

The helical rib 24 and second thread 36 are opposite handed. 

30 of^T T 940 ' S ° ,9eneral *»» and comprises a M secbon 

30 of flrst diameter and a second section of second diameter. The first section is 
disposed between the drive sleeve 30 and the housing 2. An outer surface of «he 
firs section and an inner surface of the housing 2 are provided with interengaging 
features to provide a helical thread 41 bebveen toe housing 2 and toe dose dial 
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t ndnta. represent of the user's chosen dosage is displayed. 

2£Tf f 40 ^ ^ ^ SteSVe 30 are Splined ™er 
surface of the dose dta, sleeve 40 and ,he outer surface of tte drive sleeve 30 

are keyed together to permit only longitudinal displacement therebetween. 

The ^second secdon of me dose dia. sieeve 40 is of the same outer diameter as 
me housing 2. Within the dose dia, steeve 40 the* is a shoulder 42 between the 
firs, section of the dose dial sleeve 40 and the second section of the dose dial 
sleeve 40. An interna, surface of the shoulder 42 is prevlded with a plurality of 
rad,ally extending longitudinally directed teeth. An internal surface of the second 
sechon of me dose dia, sleeve 40 is provided with a pluralHy of drcumterentia„y 
spaced longitudinally extending sawteeth 54. Each of me sawteeth has a 
radially directed surface and an inclined surface. 

The second section of me dose dial sleeve 40 comprises a first recessed region 
m which is retained a clutch 48 and a further region in which a button 50 is 
retainer The button 50 is (fee ,o rotate within the second section of me dose dia, 
steeve 40 and is axialiy connected to the clutch 48. The button 50 is o, generally 
r shaped configured, me stem of which k retained within a peripheral recess 
provided in the dutch 48. The stem Of me button 50 is provided wah a periphera, 
bead that . retained in the peripheral recess, me button 50 being able free* to 
rotate w,m respect to me clutch and me dose dia. sleeve 40, but being retained 
axialiy within me clutch 48. 



The clutch includes a disc having a plummy of radially extending longitudinal* 
erected teed, The dutch 48 is retained on me firs, inner per, 16 of me piston rod 
14 such mat mere is no reladve rotation therebetween. When me dose dia. 
sleeve 40 and the clutch 48 are no, forced togemer me respective teem will ride 
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over one another. Preferabl/ , me fadia| 

fT* ,0 8 Unit ««* is conned to ££r « ,6 of 

the piston rod 14 such that re ,afl„e rotation therebetween „ preve Z 

5 A dicker is alao provided between toe dutch 48 and the second section of the 

ose <W sleeve 40 ia proved wKh an inserted ^ ha ^ 

pad and a lower part depending therefrom. The upper par. of me inserted 
component 44 ia provided on an internal surface with a plurality of 
10 circumferential spaced longitudinally extending sawteeth. Each ofthe saw 
teeth has a radially directed surface and an inclined surface. The clutch 48 
carries a flexible toothed member 52 about an upper region ofthe dutch 48 
aligned with the upper part ofthe inserted component 44. 

15 The lower part of the inserted component 44 is In the torn, of a flexible toothed 
member normally biased in a radially outwanj direction. The lower part ofthe 
inserted component 44 Is normally aligned with the teeth £4 provided on the 
internal surface of the second section ofthe dose dial sleeve 40. 

20 The radial separation ofthe teeth on each ofthe dose dial sleeve 40 and the 
inserted component 44 preferably corresponds to a unit dosage. 

Relative rotation between the dose dial sleeve 40 and the clutch 48 in a first 
direcflon will cause the flexible toothed member 52 to ride over the inclined 
25 surfaces of the sawteeth on the inserted component 44 to produce a aeries of 
clicks. Conversely, relative rotation between the dose dial sleeve 40 and the 
dutch 48 in a second direction opposite to the flrst direction witl cause the flexible 
toothed member 62 to abut the radial surface of one of toe aaw teeth of toe upper 
part of the inserted component and push the inserted component 44 in toe 
second direction. However the lower part of toe inserted component 44 is then 
caused to ride overthe inclined surfaces ofthe saw teeth 54 on the dose dial 
sleeve 40 to produoe a series of clicks. 
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oose dia, sieeve 40 is rotated „«„ ^ TLT o 0,816 
h„„«in„o <>• .„ ,Bawra "espect to the housing 2 outward from the 
ho*** S,nce,hednve sleeve 30 canno, rotate wim raspect to the dose dial 

to the destred dosage. The dnvesteeve 30 is thus rotated about the JL.Il 

1 at P r 8 **" "* ^ — 36 - - «- 

0 mus aiso runs ,„ the threaded portion 22 of the inner par, « of ,he piston tod 
^anrnohonofthedosageohosenbyauser. When a dose is dia.Lt the 

me dtstonce reou,red to disp,ace the cartridge piston 10 to expe. the select 
dose of medical product 
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n the iterated embodiment, on dialling up of a dose me relative TO ta«on 
beMeen the dose dial sleeve 40 and the dutch 48 (fixed rotational* w«h respect 

izt* 16 ° ,,he pfe,on ^ ,4> 081,568 *• «-*— 

the nserted componen.44 to ride overtheteeth 54 on the dose dial sieeve40 to 
create a series of dotes. Thfc is an audible confirms of the dose bei^ 
dialled. On dialling down, the inserted component 44 Is locked to the dose dial 
and me ft^bte member 52 acto on the teeth of inserted component Z 
way an audible confirmation of the dialling act ion of a user is produced 

The u^r may rotate me dose dia, sleeve 40 to inc^ase or debase the amount 
of the dosage seiected to be deiivered. Convenient, me firs, secfion of ,he d J 

selected to be dented. The associated toatores of me housing 2 may inc ude a 
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window formed in the housina ? ftra 

the marked scale rt "" 9 0n *" ho0 *" 2 for w«h 
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Culch 48 is driven ,„,„ ta second section of the d0 se dlal sle p^ 
re*** ro« fo „ oetween „. dose dfa| ^ 4 „ ^ ^ to ^ 

pisonrc* 14. TnebunonSO.a.s.iilro^wi.hrespeCo.hedosediaisieeve 
and the dnve sleeve 30. Further iongitudinal movement Che button 50 causes 

217 Z r 40 (,09ether wtm me drive s,eeve 3 °> '° rotate «—* *• 

firs, end of the device. As the dose dial sleeve 40 travels into the housing 2 
patron of ,he drive sleeve 30 (keyed ,„ the dose dial sleeve 40, forces I outer 
part 18 ofthe p lsto n rod 14 to move axially with respect to tne housing 2. 

Rotation of me inner part 16 of the piston rod 14 within the outer part 18 ofthe 
prston rod 14 as the button is advanced towards the M end of me housing 2 
oauses the bart, 17to nin across the grooves 10 to previde tactile and audible 
feedback as each un« of medicinal preduct is dispensed. I, may be seen that 
preferably, the angular spacing ofthe grooves 19 preferably co TOSponds „ , m 

TTie outer part 18 ofthe piston nod 14 continues to advance until the dose dial 
sleeve 40 has returned to the initial position in relation to the housing and the ■ 

£T TJZ re,urned to te '**' posWon in rela,ion ,o *• outer 1 * - *• 

piston rod 14 (Figure 3). 

Further dosages may be delivered as required. Figure 4 shows an example of a 
subsequently selected dosage. It will be noted that the drive sleeve 30 has 
advanced further along the threaded portion 22 ofthe inner part 16 of the pislon 
md 14. The position ofthe drive sleeve 30 along the threaded portion 22 
oomesponds to the amount of medicinal preduct remaining in the cartridge 4 
such that when the drive sleeve 30 reaches me end of Ihe threaded portion 22 
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medrcal product w «hin the cartridge 4 has been expelled. 



